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carpio) (Oncorhynchus mykiss) (Danio s
rerio) 2 (Trachinotus ovatus) , -80°C
1L-10 , , 1L-10
( ,2014; Peng et al, 2017) 60
2,
(Wu et al, 2014), 10%cfu/mL 0.2mL,
, PBS , 3 ;
IL-1p IL-8 IL-17 (Oh) 4h 8h 12h  24h ,
(Li et al, 2013; Mu et al, 6
2015; Wu et al, 2015; Ding et al, 2016), , -80°C ,
IL-10 1L-10 1L-10
cDNA , PCR(quantitative RNAiso Plus (TaKaRa)
real time PCR, qRT-PCR) (Vibrio RNA, PrimeScript'™ RT reagent Kit with
alginolyticus) IL-10 , gDNA Eraser (TaKaRa) cDNA
1L-10 1.2 IL-10
IL-10 , Primer 5.0
1 le-IL10-V( 1) cDNA , PCR
1.1 1.5% ,
pET-28a ,
“ | ( 19.5cm, (Escherichia coli)DH5a ,
89.3g), 1 3
x1 5IMER
Tab.1 Information of the primers
(5'=3") O
T N =
lc-IL10-3"-O ACTTCCACTGCAAGAACCAG 56 3'-RACE
lc-IL10-3'-1 TACATTGAGACGTATCTGGC 54 3'-RACE
F: CTGGTTCTCTTGTCTTTTTTC
Q-le-IL10 R: CATAGTTTAGTCTGAGCGTCT 56
B-actin F: ACGTTGCCATCCAGGCTGTGCT 56
R: ACGCACGATTTCCCTCTCGGCT
3'-Full RACE Core Set with PrimeScript™ E. coli DH5a
RTase (TaKaRa) 3'-RACE , , 1L-10
RNA cDNA 3'RACE Adaptor cDNA (
) le-IL10-3'-O  3'RACE Outer Primer R
1 , lc-1L10-3'-1 ~ 3'RACE Inner 1.3 IL-10 cDNA
Primer 2 lc-IL10-3'-O IL-10 c¢cDNA ,
lc-IL10-3'-1( 1) IL-10 BLASTX (http://www.ncbi.nlm.nih.gov/BLAST/)
, 3'RACE Outer Primer , EditSeq
3'RACE Inner Primer (open reading frame, ORF)
PCR , PCR 1.5% , Compute pl/Mw (http://web.
pET-28a expasy.org/compute pi) ,  SignalP 4.1
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(http://www.cbs.dtu.dk/services/SignalP/)
s NetNGlyc
NetNGlyc/)

(http://www.cbs.dtu.dk/services/
GenBank
s ClustalW
(http://clustalw.ddbj.nig.ac.jp/) ,
MEGA 5.0
NJ method)

(neighbor-joining method,

q-le-IL10 P-actin (D

5 IL-10
PCR (Eppendorf)
: SYBR"

Mastercycler ep realplex
qRT-PCR , 20uL
Premix Ex Taq (TaKaRa) 10pL, 10pumol/L
1uL, ¢cDNA 1uL, ddH,O 7uL
94°C 2min (94°C 15s, 56°C 15s, 72°C 30s)x40
Cct , 274 (Livak

et al, 2001) IL-10

1

SPSS 19.0 ,
(One-way ANOVA),
P<0.05

2

2.1 IL-10 cDNA
3'-RACE ,

IL-10 cDNA 899bp (GenBank
MG845871), 3 3 mRNA

ATTTA( 2 ““ATTTATTTA”}

1 mRNA AATAAA,;
555bp, 184 ,
SingalP N 22 (MTPRSLLLCAL
VLLSFFITVWT) (D IL-10
21.24kDa 6.29;
IL-10
Asnl46 N-

NetNGlyc
O' s
( 0.63)

ATTTCACCGGC 11

2.2

12 ATGACTCCTCGGTCTCTCCTCCTATGCGCTCTGGTTCTCTTGTCTTTTTTCATCACTGTATGGACAAGTCCAGTGTGCGTCAACAAGTGCTGCCGATTC
1 MmTPRSLLLCALVLLST FFITVWTSPVCVNEKTCECC CTRTF

111 GTGGAGGACTTCCCTGTCAGGCTAAAGACGCTCAGACTAAACTATGCAGAGATCCGAGACTTTTATGAAGCCAACGATGATCTCGACACAGCTCTTCTA
34 VEDFPVRLEKTLRLNYAETIRDTFYEANDDTLDTATLTL

210 GACCAGAGCGTGGAAGAAACTTTTAAAACCCCGTTTGCCTGTCACGCCATCAACAGCATTTTAGATTTTTACCTGGCGACGGTGTTACCGGGAGCTCTA
67 D Q S VEETTFI KTPFACHAINSTILDFYLATVLPGAL

309 GCCGGAGTGACGGAGGACACCAAGAGCATGAAGCCTCACATGGAGTCCATACAGCAGATCTTCGACCAGCTCAAGAATGATGTCACCGCATGTCGACAT
M0 A GV TEDTI KSMKPHMESTIQQQIFDQQLIZ XKNDVTATCT RH

408 TACTTCCACTGCAAGAACCAGTTTGACATCACAAACCTAAACTCCACTTACACTCAGATGCAGAGTAAAGGTCTATATAAGGCCATGGGTGAGCTGAAT
13 Y FHCKNQFDTITNL Iﬂ STYTA@QMQS XKGLYZKAMGETLN

507 CTGCTGTTTAACTACATTGAGACGTATCTGGCTTCTAAACGGCATAGAAACCACGTCTGAAGACCTGCGGACCCTAATCAAAGTTTTTTTTTTTTGTGA
166 L L F N Y I ET YL ASK KT RHERNUHV *

606 ACTTTACACTCTTTTGTACTCGGTCGGTTACTTTCTGTGGTGTTTTGTGTTTTGTGAGTGTCGCCGGATGTTGAATTTTCTTGATGAGCTTTCTGAAGT
705 GATTTTTTTTTTCTAAACGGGGTATCCTCAGTGAGGACAAATTTCCAGACCATATTGCGTCATACACATATGAGGTTATAAACTAAAGAGTCACTTATG
804 AAAATTTATTTATAATGTATAATATATATATTATGTATTTATTGTTTGGATTGTTACATACAAATAAATAAATATCTTGCTAATAAAAAAAAAAAA

1 IL-10 cDNA

Fig.1 The nucleotide sequence of /c-IL-10 cDNA and the deduced amino acid sequence
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KE& Larimichthys crocea (MG845871) TPRSLLLCALVLLSFFITVWT-—=SPVCVNK
ERNES Dicentrarchus labrax (AM268529.1)  MTPRSLLLS [LVVLSFFCTVWC--SPMONNG!
KEB¥EE Gadus morhua (EU004087.1) N---TLFLLLVVLFLCDDAAC--TPTCNNQ)
UT6% Oncorhynchus mykiss (AB118099.1)  MSPCSLLLSLLLAAALQCEHAQCRRVPCSDR
ERINESET Anguilla anguilla (JN182215.1) SRSWLLQLSLLL TALLLEPV@SRHG-CTDRI

=

LLNYAETRDEYEANDDLDT, QSVEETFKTPFAGHATNSTL
DQTVEDTLKTPFACGHAINSILE
SEEDQS TAHSLRSPEGEHAMKNI 1
SEEDEGILHHLKSPVGEHAMDS LI

TSFATIRDYYEGKBDIET.

BE 2 Danio rerio (AY887900.1) TFSGVILSALL-TLLLCDCAQSRRVECKTD SLRSAYKE TQKEYESNDDLEP-EENEDTKHN INSPYGEHVMNE TLHEYLETT 94
A Homo sapiens (NM_000572.2) IISS/\LLCCI,VLI}I‘(;VRI\SI’GQ”(L'I‘QSI‘NS‘ T DAFSRVK TEFQUKDALDNLEEKESLLEDFKGYLGEQALSEMTQRYEEEY 94
*
KE& Larimichthys crocea (MG845871) SLAGVTEDTKSMKPHMESTQQTEDQEKNDY TABRHYFHBKNG-FDTTNLNSTY TQMQSH THLASKRHRNHV-— 185
RS Dicentrarchus labrax (AM268529.1) AGVIEDTKDLKPHMESTQOTFDQLKSDV TRERHYFKEKIH-FDINTLNSTY TQMESH ) TYVASKQHRNHAASY 188
KEG¥6EE Gadus morhua (EU004087.1) TADMTEENKNYKPHIESTQL IFDQEKNDM 1 KEKNYFQEKKP-FETTQLNSTY TOMEGH VY LLGSKRRLQ-—-—- 180
418% Oncorhynchus mykiss (AB118099.1) NNRTQNNNDFKSPIDSIGNIFHELKKE [ VQERNYFSCKKP-FDINEF 1SSYEKMQDKGL :¥ILVSKRRKH-—-—~ 185
XRMEEEH Anguilla anguilla (JN182215.1) TKEKD--RKDYTYHIDNIGGTFNEEKKEML FNYFS\TKP —FELDSTMTTYKKMQGQGL d EMVMSLKPKH-—-—— 182
BI2& Danio rerio (AY887900.1) LQKNP-—LKHSTTPIDSTGNIFQEEKRDMVKGKRYFSGANP-FEVNSLKNSYERMKEKGY 1ASKRVKH--——— 180
A Homo sapiens (NM_000572.2) ENQDP-~—-DTKAHVNSLGENLKTERLRLRRGHRFLPEENKSKAVEQVKNAFNKLQEK i — 178
2 IL-10
Fig.2 Multiple alignment of IL-10 amino acid among L. crocea and other vertebrates
; ;4 ; IL-10
( 3, 2.3 IL-10
IL-1 IL-8 IL-10 IL-15 IL-22 ; IL-10
,  (C. carpio) (Ctenopharyngodon idella) qRT-PCR
(D. rerio) s 1L-10
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labrax) 3 ( 4
73 K&E Larimichthys crocea IL-1 (KJ459927.1)
100 ERNES Dicentrarchus labrax IL-1b (AJ311925.1)
100 =3K88 Sparus aurata IL-1b (AJ419178.1)
100 —AFE5EEE Salmo salar IL-1b (NM_001123582.1) IL-1
100L— 188 Oncorhynchus mykiss IL-1b (NM_001124347.2)
L] P Y 2 &0 Ictalurus punctatus IL-1b (NM_001200219.1)
86 98 BEZ& Danio rerio IL-1b (NM_212844.2)
100y PS5 € Danio rerio IL-15 (NM_001039565.1)
k FITISH85 Labeo rohita IL-15 (KJ486472.1)
700 100— K738 Salmo salar IL-15 (JN660082.1) IL-15
L L—uT88 Oncorhynchus mykiss IL-15 (AJ628345.1)
60 —————— &3K#8 Sparus aurata IL-15 (JX976625.1)
100————— %588 Oplegnathus fasciatus IL-15 (AB819946.1)
ﬁ| K& Larimichthys crocea IL-8 (JQ407042.1)
3K88 Sparus aurata IL-8 (JX976619.1)
100 ﬂ(:ﬁ{%@ Danio rerio IL-8 (XM_009306855.3) IL-8
&b Ctenopharyngodon idella 1L-8 (JN663841.1)
95 I:j(@‘iﬂi Salmo salar IL-8 (HM162835.1)
Q788 Oncorhynchus mykiss IL-8 (AY160985.1)
98 B Ctenopharyngodon idella IL-10 (HQ388294.1)
100 8 Cyprinus carpio 1L-10 (JX524550.1)
L BE D& Danio rerio IL-10 (BC163038.1)
100 4T4& Oncorhynchus mykiss IL-10 (AB118099.1)
89 Y9882 Trachinotus ovatus IL-10 (KY231908.1) IL-10
S8 Paralichthys olivaceus IL-10 (AB685381.1)
100 4T E888 Lutjanus sanguineus 1L-10 (KF285574.1)
77 @ K& Larimichthys crocea IL-10 (MG845871)
o7 5 W8P Dicentrarchus labrax 1L-10 (AM268529.1)
100 KZ8T Scophthalmus maximus IL-22 (JQ349070.1)
89 XS Dicentrarchus labrax IL-22 (KJ818327.1)
10 APGEEE Gadus morhua IL-22 (FM207988.2) IL-22
54 QT8 Oncorhynchus mykiss IL-22 (AM748538.1)
PIS & Danio rerio IL-22 (AB194274.1)
—_
01
3 (NJ , bootstraps=1000)

Fig.3 The phylogenetic tree based on the amino acid sequence of interleukin (neighbor-joining method, bootstraps=1000)
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CLONING OF INTERLEUKIN-10 (/L-10) GENE FROM LARGE YELLOW CROAKER
LARIMICHTHYS CROCEA AND THE EXPRESSION PATTERN ANALYSIS ON VIBRIO
ALGINOLYTICUS INFECTION

HOU Hong-Hong, MIAO Liang, LI Ming-Yun, GUO Xiao-Fei, DU Jing-Ya, CHEN lJiong
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract In teleost, interleukin 10 (IL-10) is an immune factors of the innate immunity system, and it plays an
important role in inflammatory responses and immunoregulation. In this study, /L-10 cDNA was cloned and characterized
from large yellow croaker Larimichthys crocea. The results showed that L. crocea IL-10 cDNA contained 899 nucleotides
with an open reading frame of 555 nucleotides encoding a ploy peptide of 184 amino acids. The molecular mass of L.
crocea 1L-10 protein was 21.24kDa, and the 22 amino acid of the N-terminal region formed signal peptide. The multiple
sequence alignment of amino acid sequences indicated that L. crocea IL-10 possessed the IL-10 family signature motif, and
it had four conserved cysteine residues to form two disulfide bridges. L. crocea IL-10 shared the highest amino acid
similarity (78.5%) with IL-10 of European seabass Dicentrarchus labrax. Phylogenetic tree analysis also confirmed that L.
crocea 1L-10 fell into the fish IL-10 cluster and was most closely related to that of D. labrax. In health L. crocea,
quantitative real-time PCR (qRT-PCR) analysis showed that /L-7/0 mRNA had high expression level in the gill and intestine,
and the low expression level was shown in the liver and head kidney. Upon Vibrio alginolyticus infection, L. crocea IL-10
transcripts up-regulated significantly in the intestine, brain, spleen, liver, and head kidney compared to that before the
infection (P<0.05). Among these tissues, the head kidney had the most increase amplitude of 7L-10 expression (10.06 fold)
after V. alginolyticus infection, and followed by the liver (8.79 fold). Therefore, IL-10 gene is closely related to the
pathogenic bacteria infection of L. crocea, and these data could be helpful to understand the biological function and
immunologic mechanism of L. crocea IL-10 gene.

Key words  Larimichthys crocea; interleukin 10 (IL-10) gene; Vibrio alginolyticus; expression analysis



